Smnmary. A coagulation screen consisting of measurement of the prothrombin time, thrombin time, kaolin cephalin dotting time, platelet count, plasma fibrinogen level, fibrin degradation products and ethanol gelation test was performed on 24 patients with impairment of consciousness due to acute diabetic metabolic decompensation at the start of treatment and 24 hours later. 22 out of 24 patients showed at least one coagulation abnormality on admission of which the commonest were a prolonged prothrombin time, shortened kaolin cephalin clotting time and raised plasma fibrinogen level. After 24 hours of treatment these values were more normal but 20 out of 22 patients still displayed some abnormality. 15 patients had two or more coagulation abnormalities on admission including 3 patients with haematological abnormalities suggestive of disseminated intravascular coagulation. This group was older and had higher blood ureas than those with fewer abnormalities, but plasma glucose, sodium, potassium and bicarbonate levels were similar in both groups of patients. All 5 patients with hyperosmolar non-ketotic coma and all 3 patients who died without recovering consciousness had two or more coagulation abnormalities on admission.
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The pathogenesis of the neurological manifestations of diabetic coma is uncertain [1] . It has, however, been suggested that cerebral intravascular coagulation may be responsible for some of these features [2] .
Coagulation abnormalities consisting of raised fibrinogen and factor VIII levels [3, 4] , reduced cephalin times [3] and increased platelet adhesiveness [4, 5] , are present in well controlled diabetic patients. In addition, disseminated intravascular coagulation occasionally occurs in patients in diabetic coma [5, 6] , and pathological study of the brains of patients dying from this condition has shown platelet thrombi in cerebral vessels [2] .
It is not known, however, whether the already abnormal coagulation pattern of diabetics is further upset during all episodes of diabetic coma, although one study showed that fibrinogen levels were raised and that fibrinolytic activity was increased under these circumstances [7] .
The present study was therefore undertaken to determine the incidence and severity of coagulation abnormalities in diabetic coma and to see whether these abnormalities were related to the complications or outcome of the episode.
Patients and Methods
24 patients with impairment of consciousness related to acute diabetic metabolic decompensation were studied. Clinical details and initial biochemistry are shown in Table 1 . 22 patients were unselected consecutive admissions to Medical Units, but in patients 21 and 23, clinical evidence of bleeding led to performance of coagulation tests and inclusion in the study. We regarded patients with an initial venous bicarbonate level of less than 15 mmol/1, and marked ketonuria as having diabetic ketoacidosis -19 patients came into this category. The 4 patients without significant acidosis or ketonuria were classified as hyperosmolar nonketotic comas. In patient 24 a diagnosis of lactic acidosis was made on the basis of systemic acidosis without ketonuria. Raised plasma lactate levels were demonstrated in this patient. The mean age of the patients was 47 years with a range of 17-81 years.
A coagulation screen consisting of the prothrombin time (PT), thrombin time (TT), kaolin cephalin clotting time (KCCT), 0012-186X/79/0017/0345/$01.00 The prothrombin time, thrombin time and kaolin cephalin dotting time were performed according to the methods described in Dacie and Lewis [8] . Platelets were counted in a Technicon Platelet Counter. Fibrinogen/fibrin related antigen was assayed by the Latex Agglutination method (Thrombo-Wellcotest, Wellcome Reagents Ltd., Beckenham, Kent).
Fibrinogen was quantitated by the method of Ellis and Stransky [10] or a modification of this technique [11] .
Normal values for this laboratory were as follows: Fibrinogen/Fibrin Related Antigen: Less than 8 ug/ml.
Ethanol Gelation Test: Negative.
Results
The detailed results of the coagulation screens performed on these patients at 0 and 24 hours are shown in Table 2 and the percentage of abnormal results in Table 3 . The commonest abnormalities were a prolonged PT, shortened KCCT and high fibrinogen level at 0 hours. By 24 hours the KCCT and fibrinogen levels were still abnormal in many cases. 22 out of 24 patients had one or more abnormal results in the screen at 0 hours, and 20 out of 22 still had an abnormal result 24 hours after the start of treatment. Those patients with two or more coagulation abnormalities at the time of presentation were older (mean + SEM 56 + 5 years) than subjects with one or fewer abnormalities (mean _+ SEM 34 + 6 years). All the patients with hyperosmolar coma had two or more abnormalities and all the deaths without recovery of consciousness occurred in this group. Of the biochemical parameters measured (blood glucose, urea, sodium, potassium, chloride and bicarbonate) only the blood urea was significantly higher in the group with two or more coagulation abnormalities (mean + SEM 16.8 + 2 mmol/1.) compared with those with one or fewer (mean + SEM 9.7 + 2.4 mmol/1.).
The definition of disseminated intravascular coagulation (DIC) is difficult without histological evidence from the examination of tissue. It was felt, however, that patients with evidence of bleeding into the skin and coagulation abnormalities consisting of thrombocytopenia, raised FDP's and some evidence of the consumption of clotting factors (raised PT or q-T) showed presumptive evidence of DIC. 3 patients [21, 22, 24] came into this category. In 1 patient, no precipitating cause could be found, but the others had a gram negative septicaemia and a thrombus occluding the upper aorta respectively. 1 further patient [19] , who had Fournier's gangrene of the scrotum developed similar coagulation abnormalities 60 hours after admission. At postmortem, this patient's brain showed extensive platelet thrombi in the small blood vessels.
Deaths
3 patients [4, 19, 24 ] died without recovering consciousness from their diabetic coma, although at the time of death their blood sugar and electrolytes were normal in all cases. One of these was the patient with aortic thrombosis and the other two had acute pancreatitis and Foumier's gangrene of the scrotum. All these patients had shown two or more abnormal results in the coagulation screen on admission.
Discussion
Abnormalities of coagulation in diabetic coma appear to be the rule rather than the exception. There was a tendency for these tests to be more abnormal in patients who died, but many patients made an uninterrupted recovery in spite of marked abnormalities in the coagulation screen. The commonest abnormalities seen in this series were similar in type to those found in the ambulant diabetic. The Fibrinogen levels found were, however, much higher than those reported in a series of well diabetics where the mean levels have been about 4 g/1. [3, 4] . The shortened KCCT is probably due to the increased levels of factor VIII previously reported in comatose [2] and ambulant [4] diabetics. The prothrombin time in well controlled diabetics is said to be normal [3] , although a slight reduction in prothrombin activity in maturity onset diabetes has been reported [12] .
The pattern of abnormalities found in these patients is difficult to interpret in terms of known coagulopathies. 3 cases out of 24 is a high incidence of probable DIC, although this is partly due to selection since spontaneous bleeding led to the initial performance of coagulation tests in two instances.
In at least one of the cases of DIC, no precipitating cause could be found, confirming the observations [2, 6] , that DIC may occur de novo in diabetic coma. The normal platelet counts and FDP's, however, make it unlikely that subclinical DIC is occurring in the majority of patients.
It is possible that these coagulation abnormalities are not specific to diabetes but are merely secondary to any profound metabolic abnormality. They would, however, be expected to be more severe in the diabetic because of pre-existing coagulation abnormalities.
The data from this study failed to show any correlation between the height of the blood sugar or the severity of the acidosis and the number of coagulation abnormalities. More abnormal results were, however, seen in older patients and those with higher blood ureas which may have reflected a greater degree of dehydration.
From a small study it is not however possible to answer the important question as to whether coagulation abnormalities contribute to the mortality or morbidity of diabetic coma. Cerebral oedema and major vascular occlusions account for the majority of the residual mortality, estimated at 2.5%, which would be left if deaths in ketoacidosis from metabolic mismanagement or undiscovered infection could be eliminated [13] . There is still no universal agreement as to the cause of these complications but the findings of this study would indicate that abnormal coagulation is to be expected in diabetic coma, although further work is required to see whether this has a primary role in the cerebral problems found in these patients.
